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DETAILED ACTION 
Priority 

1 . Acknowledge Is made of applicants' claim for foreign priority base on an 
application 92120043 filed in Japan on 07/23/2003 . 

It is noted that Applicants have filled a certified copy of said application as 
required by U.S.C 119. which papers have been placed of record in the file. 

2. Claims 1-48 are pending. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary s/c/// in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-4, 6-9, 10-12, 15-17 are rejected under 35 USC 102 (a) as being 
anticipated by Hong et a!., U.S. Patent No. 6,566,229. 

Regarding claim 1 , Hong et al. discloses a method of forming a trench isolation 
similar to what recited in claim 1 (See Figs. 1-5 and Cols. 1-8). the method comprising: 

providing a semiconductor substrate 10 with a trench 19 wherein the 
substrate has a mask layer (line 49, Col. 3); 

forming a first insulating layer 21 to cover the substrate and the trench 
wherein the trench is filled with the first insulating layer (fig. 2); 

anisotropically etching the first insulating layer (lines 65-67, Col. 4) to 
below the level of the semiconductor substrate (21 1 , fig. 3); 

forming a second insulating layer 31 to cover the substrate and the trench, 
and planarizing the second insulating layer to expose the mask layer (lines 25-28, Col. 
6). 

Regarding claim 2, Hong et al. discloses the mask layer is a nitride layer (lines 
28-29, Col. 5). 

Regarding claim 3, Hong et al. discloses the first insulating layer is an oxide layer 
(Cols. 3-4). 

Regarding claim 4, Hong et al. discloses in prior art that oxide layer can be 
formed using LPCVD. 
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Regarding claim 6, Hong et al. discloses the first insulating layer is lower than the 
semiconductor substrate by about 1000 A (at least 300 A) after anisotropic etching (line 
65, Col. 4). 

Regarding claim 7, Hong et al. discloses the second insulating layer is an oxide 
layer (line 19, Col. 5). 

Regarding claim 8, Hong et al. discloses the second oxide layer is TEOS oxide 
layer (lines 8-1 1 , Col. 3). 

Regarding claim 9, Hong et al. discloses wherein the planarizing is chemical 
mechanical polishing (lines 25-26, Col. 5). 

Regarding claim 10, Hong et al. discloses a method of fonning a trench isolation 
similar to what recited in claim 10 (See Figs. 1-5 and Cols. 1-8), the method comprising: 

providing a semiconductor substrate 10, wherein a pad layer 1 1 , a mask 
layer (line 47, col. 3), and a patterned photoresist layer (not shown, line 49, Col. 3) with 
an opening are formed thereon; 

etching the mask layer, the pad layer, and the substrate to form a trench 
19 using patterned photoresist layer as a mask (lines 50-53, Col. 3); 

removing the patterned photoresist layer (Fig. 1); 

forming an oxide layer 21 to cover the substrate and the trench wherein 
the trench is filled with the first insulating layer (fig. 2), the oxide layer can be formed 
using LPCVD (Cols. 1-2); 
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anisotropically etching the first insulating layer (lines 65-67, Col. 4) to 
below the level of the semiconductor substrate (211, fig. 3) by at least 300 A (about 
1000 A; line 65, Col. 4); 

forming an insulating layer 31 to cover the substrate and the trench, and 
planarizing the second insulating layer to expose the mask layer (lines 25-28, Col. 5); 

removing the mask layer (Fig. 5). 
Regarding claim 1 1 , Hong et al. discloses wherein the pad layer is an oxide 

layer. 

Regarding claim 12, Hong et al. discloses the mask layer is a nitride layer (lines 
28-29, Col. 5). 

Regarding claim 15, Hong et al. discloses the first insulating layer is an oxide 
layer (Cols. 3-4). 

Regarding claim 16, Hong et al. discloses the second oxide layer is TEOS oxide 
layer (lines 8-1 1 , Col. 3). 

Regarding claim 17, Hong et al. discloses wherein the planarizing is chemical 
mechanical polishing (lines 25-26, Col. 5). 

6. Claims 5, 14 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Hong et a!., U.S. Patent No. 6,566,229. 

Regarding claims 5, 14, Hong et al. discloses the etching process can be 
anisotropic etching but fails to specify that the anisotropic etching is plasma or reactive 
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ion etcliing. it would have been well known in the art that plasma or reactive ion etching 
is one type of anisotropic etching. 

7. Claim 13 Is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Hong et al., U.S. Patent No. 6,566,229, in view of Hong et al., U.S. Patent No. 
6,593,207. 

Regarding claim 13, Hong et al., U.S. Patent No. 6,566,229 doesn't mention the 
aspect ratio of the trench is greater than 6, however, Hong et al., U.S. Patent No. 
6,593,207 discloses that the aspect ratio of the trench is 4 or higher (lines 42-43, Col. 
4). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have high aspect ratio is greater than 6 because when the high 
aspect ratio is high, the trench is not able to be filled in one step for forming a device 
Isolation but two steps are required as disclosed in Hong et al. and present invention. 

8. Claims 18-26, 27-29, 31-35 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Hong et al., U.S. Patent No. 6,566,229, in view of Lin et al., U.S. 
patent No. 6,713,365. 

providing a semiconductor substrate 10 with a trench 19 wherein the substrate 
has a mask layer (line 49, Col. 3); 

forming a first insulating layer 21 to cover the substrate and the trench 
wherein the trench is filled with the first insulating layer (fig. 2); 
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anisotropically etching the first insulating layer (lines 65-67, Col. 4) to 
below the level of the semiconductor substrate (21 1, fig. 3); 

forming a second insulating layer 31 to cover the substrate and the trench, 
and planarizing the second insulating layer to expose the mask layer (lines 25-28, Col. 
5). 

Hong et al. fails to disclose the formation of spacer on a sidewall of the trench by 
etching the first insulating layer. 

Lin et al. discloses the method of filling trench isolation similar to Hong et al. and 
further discloses the formation of spacer on a sidewall of the trench by etching the first 
insulating layer. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to etch the first insulating layer as disclosed in Hong et al. 
or a spacer as disclosed in Lin et al. because the functions and manners of the device 
would not make any different in the method of forming trench isolation having high 
aspect ratio using two steps of filling the trench. 

Regarding claim 19, Hong et al. discloses the mask layer is a nitride layer (lines 
28-29, Col. 5). 

Regarding claim 20, Hong et al. discloses the first insulating layer is an oxide 
layer (Cols. 3-4). 

Regarding claim 21, Hong et al. discloses in prior art that oxide layer can be 
formed using LPCVD. 



Application/Control Number: 10/690,859 Page. 8 

Art Unit: 2818 

Regarding claim 22, Hong et al. discloses the first insulating layer is lower than 
the semiconductor substrate by about 1000 A (at least 300 A) after anisotropic etching 
(line 65, Col. 4). 

Regarding claim 23, Hong et al. discloses that after etching, the first insulating 
layer is lower than the substrate. 

Regarding claim 24, Hong et al. discloses the second insulating layer Is an oxide 
layer (line 19, Col. 5). 

Regarding claim 25, Hong et al. discloses the second oxide layer is TEOS oxide 
layer (lines 8-11, Col. 3). 

Regarding claim 26, Hong et al. discloses wherein the planarizing is chemical 
mechanical polishing (lines 25-26, Col. 5). 

Regarding claim 27, Hong et al. discloses a method of forming a trench isolation 
similar to what recited in claim 27 (See Figs. 1-5 and Cols. 1-8), the method comprising: 

providing a semiconductor substrate 10, wherein a pad layer 1 1 , a mask 
layer (line 47, col. 3), and a patterned photoresist layer (not shown, line 49, Col. 3) with 
an opening are formed thereon; 

etching the mask layer, the pad layer, and the substrate to form a trench 
19 using patterned photoresist layer as a mask (lines 50-53, Col. 3); 

removing the patterned photoresist layer (Fig. 1); 
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forming an oxide layer 21 to cover the substrate and the trench wherein 
the trench is filled with the first insulating layer (fig. 2), the oxide layer can be formed 
using LPCVD (Cols. 1-2); 

anisotropically etching the first insulating layer (lines 65-67, Col. 4) to 
below the level of the semiconductor substrate (21 1 , fig, 3); 

forming an insulating layer 31 to cover the substrate and the trench, and 
planarizing the second insulating layer to expose the mask layer (lines 25-28, Col. 5); 

removing the mask layer (Fig. 5). 
Hong et al. fails to disclose the formation of spacer on a sidewall of the trench by 
etching the first insulating layer. 

Lin et al. discloses the method of filling trench isolation similar to Hong et al. and 
further discloses the formation of spacer on a sidewall of the trench by etching the first 
insulating layer. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to etch the first insulating layer as disclosed in Hong et al. 
or a spacer as disclosed in Lin et al. because the functions and manners of the device 
would not make any different in the method of fomiing trench isolation having high 
aspect ratio using two steps of filling the trench. 



Regarding claim 28, Hong et al. discloses wherein the pad layer is an oxide 

layer. 
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Regarding claim 29, Hong et al. discloses the mask layer is a nitride layer (lines 
28-29. Col. 5). 

Regarding claim 31, Hong et al. discloses the etching process can be anisotropic 
etching but fails to specify that the anisotropic etching is plasma or reactive ion etching. 
It would have been well known in the art that plasma or reactive ion etching is one type 
of anisotropic etching. 

Regarding claim 32, Hong et al. discloses the oxide layer is etched to have a 
surface is lower than the substrate. 

Regarding claim 33, Hong et al. discloses the insulating layer is an oxide layer 
(line 19, Col. 5). 

Regarding claim 34, Hong et al. discloses the insulating layer is TEOS oxide 

layer. 

Regarding claim 35, Hong et al. discloses wherein the planarizing is chemical 
mechanical polishing (lines 25-26, Col. 5). 



9. Claim 30 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Hong et al., U.S. Patent No. 6,566,229, In view of Lin et al., U.S. patent No. 
6,713,365, and further in view of Hong et al., U.S. Patent No. 6,593,207. 
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Regarding claim 30, Hong et al., U.S. Patent No. 6,566,229 doesn't mention the 
aspect ratio of the trench is greater than 6, however, Hong et a!., U.S. Patent No. 
6,593,207 discloses that the aspect ratio of the trench is 4 or higher (lines 42-43, Col. 
4). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have high aspect ratio is greater than 6 because when the high 
aspect ratio is high, the trench is not able to be filled in one step for forming a device 
isolation but two steps are required as disclosed in Hong et al. and present invention. 



10. Claims 36-41 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Hong et al., U.S. Patent No. 8,566,229, in view of Hong et al., U.S. Patent No. 
6,593,207. 

Regarding claim 36, Hong et al. discloses a method of forming a trench isolation 
similar to what recited in claim 36 (See Figs. 1-5 and Cols. 1-8), the method comprising: 

providing a semiconductor substrate 1 0, wherein a pad layer 1 1 , a mask 
layer (line 47, col. 3), and a patterned photoresist layer (not shown, line 49, Col. 3) with 
an opening are formed thereon; 
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etching the mask layer, the pad layer, and the substrate to form a trench 
19 using patterned photoresist layer as a mask (lines 50-53, Col. 3); 

removing the patterned photoresist layer (Fig. 1); 

forming an oxide layer 21 to cover the substrate and the trench wherein 
the trench is filled with the first insulating layer (fig. 2), the oxide layer can be formed 
using LPCVD (Cols. 1-2); 

anisotropically etching the first insulating layer (lines 65-67, Col. 4) to 
below the level of the semiconductor substrate (21 1 , fig. 3) by at least 300 A (about 
1000 A; line 65, Col. 4); 

forming an insulating layer 31 to cover the substrate and the trench, and 
planarizing the second insulating layer to expose the mask layer (lines 25-28, Col. 5); 

removing the mask layer (Fig. 5). 
Hong et a!., U.S. Patent No. 6,566,229 doesn't mention the aspect ratio of the 
trench is greater than 6, however. Hong et al., U.S. Patent No. 6,593,207 discloses that 
the aspect ratio of the trench is 4 or higher (lines 42-43, Col. 4). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have high aspect ratio is greater than 6 because when the high aspect ratio is high, the 
trench is not able to be filled in one step for forming a device isolation but two steps are 
required as disclosed in Hong et al. and present invention. 



Application/Control Number: 10/690,859 Page 13 

Art Unit: 2818 

Regarding claim 37. Hong et al. discloses wherein the pad layer is an oxide 

layer. 

Regarding claim 38. Hong et al. discloses the mask layer is a nitride layer (lines 
28-29, Col. 5). 

Regarding claim 39, Hong et al. discloses the etching process can be anisotropic 
etching but fails to specify that the anisotropic etching is plasma or reactive ion etching. 
It would have been well known in the art that plasma or reactive ion etching is one type 
of anisotropic etching. 

Regarding claim 40, Hong et al. discloses the insulating layer is TEOS oxide 
layer (lines 8-1 1 . Col. 3). 

Regarding claim 41, Hong et al. discloses wherein the planarizing is chemical 
mechanical polishing (lines 25-26. Col. 5). 

11. Claims 42-48 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Hong et al., U.S. Patent No. 6,566,229, in view of Hong et al., U.S. Patent No. 
6,593,207, and further in view of Lin et al., U.S. Patent No. 6,713,365. 

Regarding claim 42, Hong et al. discloses a method of forming a trench Isolation 
similar to what recited in claim 42 (See Figs. 1-5 and Cols. 1-8), the method comprising: 
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providing a semiconductor substrate 1 0, wherein a pad layer 1 1 , a masl< 
layer (line 47, col. 3), and a patterned photoresist layer (not shown, line 49, Col. 3) with 
an opening are formed thereon; 

etching the mask layer, the pad layer, and the substrate to form a trench 
19 using patterned photoresist layer as a mask (lines 50-53, Col. 3); 

removing the patterned photoresist layer (Fig. 1); 

forming an oxide layer 21 to cover the substrate and the trench wherein 
the trench is filled with the first insulating layer (fig. 2), the oxide layer can be formed 
using LPCVD (Cols. 1-2); 

anisotropically etching the first insulating layer (lines 65-67, Col. 4) to 
below the level of the semiconductor substrate (21 1 , fig. 3) by at least 300 A (about 
1000 A; line 65, Col. 4); 

forming an insulating layer 31 to cover the substrate and the trench, and 
planarizing the second insulating layer to expose the mask layer (lines 25-28, Col. 5); 

removing the mask layer (Fig. 5). 
Hong et al., U.S. Patent No. 6,566.229 doesn't mention the aspect ratio of the 
trench is greater than 6, however. Hong et al., U.S. Patent No. 6,593,207 discloses that 
the aspect ratio of the trench is 4 or higher (lines 42-43, Col. 4). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have high aspect ratio is greater than 6 because when the high aspect ratio is high, the 
trench is not able to be filled in one step for forming a device isolation but two steps are 
required as disclosed in Hong et al. and present invention. 
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Hong et al. fails to disclose the formation of spacer on a sidewail of the trench by 
etching the first insulating layer. 

Still regarding claim 42, Lin et al. discloses the method of filling trench isolation 
similar to Hong et al. and further discloses the formation of spacer on a sidewail of the 
trench by etching the first insulating layer. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to etch the first insulating 
layer as disclosed in Hong et al. or a spacer as disclosed in Lin et al. because the 
functions and manners of the device would not make any different in the method of 
forming trench isolation having high aspect ratio using two steps of filling the trench. 

Regarding claim 43, Hong et al. discloses vyherein the pad layer is an oxide 

layer. 

Regarding claim 44, Hong et al. discloses the mask layer is a nitride layer (lines 
28-29, Col. 5). 

Regarding claim 45, Hong et al. discloses the etching process can be anisotropic 
etching but fails to specify that the anisotropic etching is plasma or reactive ion etching. 
It would have been well known in the art that plasma or reactive ion etching is one type 
of anisotropic etching. 

Regarding claim 46, Hong et al. discloses that after etching, the oxide layer is 
below the substrate. 
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Regarding claim 47, Hong et al. discloses the insulating layer is TEOS oxide 
layer (lines 8-1 1 , Col. 3). 

Regarding claim 48, Hong et al. discloses wherein the planarizing is chemical 
mechanical polishing (lines 25-26, Col. 5). 

1 2. If Applicants are aware of better art than that which has been cited, they are 
required to call such to attention of the examiner. 

1 3. When responding to the office action, Applicants' are advice to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist the examiner to locate the appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

Conclusion 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thao P. Le whose telephone number is 571-272-1785. 
The examiner can normally be reached on M-T (7-6). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on 571-272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Thao P. Le 
Examiner 
Art Unit 2818 



